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Outline

» How valid are the AIRS V4 cloud fields?

» Focus on upper level CTP
» ARM TWP mm-wave cloud radar (Manus Island) and micrg
» AIRS is sensitive (statistically significant) to thin (and thig

» AIRS CTP and Microwave Limb Sounder (
» PDFs of AIRS and MOD ‘ee W
> ...but statistics conditio

» AIRS and MODIS: a “holistic”
» Use CTP, ECF and T to expl
> Good agreement for high and

> ""within multilayer
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Checking the cloud top height between AIRS and Atmospheric

Radiation Measurement (ARM) program observations
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Frequency histogram of the agreement between
an active and passive-derived Z, , obtained from
several independent data sources. We compare
ARM-AIRS to:

Top: ground-based MMCR with GMS-5 (Hollars
et al., 2004)

Bottom: aircraft lidar and the MODIS Airborne
Simulator Z,  (Frey et al., 1999), ground-based
lidar+radar and GOES Z;, , (Hawkinson et al.,
2005), and ground-based lidar and AIRS Z, .
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Location/Time '/I'im2> (Height )’0@.15 15<f< 5 .SSf@\ Five ECF
(min) Method bins
Radar at ni ght | » Manus/Night ~— - N=13 N=9 N=21 N=16 N=16
54  AVG 72470 21+34 04+37 -01#15  07+18
126 AVG 71465 1.8+3.2 05+36 -03#12  07#20
Th . 186  AVG 70+65 1.9+3.0 04+36 -04#13 06220
ree time 54  HIST 71473 11451  -09#34 -05#13 -01#17
averages 126 HIST 49+74  -05+45 -09#34 -12+10 -03%20
186 HIST 47+75  -04+41 -10#33 -12#10 -02+20
54  MAX 53+8.4 06+49  -22+40 -14+13 -08+19
Radar at day | % Manus/Day _ B N=21 N=12 N=16 N=12 - # of samples
54  AVG 76+5.6 6.3+5.8 12+42 022423 11216
126 AVG 78+5.6 45+49 13+3.9 05223 13216
186  AVG 9.0+5.0 44+47 15+3.8 07424 16 #1.7
54  HIST 6.4+8.8 54+61  -04#37 -01227 | 05+16
126 HIST 37+95  -10+83 -07+38 -11#21 | 04216
186  HIST 15+78  -15+85 -08+38 -11#21 \ 04#15
54 MAX 48+83 31+81  -07#38 -152#17 \-02+14
i i | ___——» Nauru/Night _ _ N=32 N=20 _ _
Lidar at night 54 AVG 82+61  21%39 _ _ _ " AIRS-ARM # 1-c (km)
126 AVG 71+6.1 1.9 #3.2 _ _ _
186  AVG 6.3+5.4 1.9 3.0 _ B B
54 HIST 74+73 03241 _ ~ ~ Bold: significant @ 5%
126 HIST 53+7.8  -07£37 _ _ _ Italic: significant @ 1%
186 HIST 30+73  -11#31 _ B B
54  MAX 70£75  -05#45
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S is a passive

e limb .

> Rep

ts IWC at 11 altitudes from 46
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» Use nonzero IWC as a proxy to CTP

> “Pixel” size roughly 165 x 7 x 3 K

L]

> Highest altitude of occurrence of IWC > 0 defined to be

» Lowest values of IWC “similar’ to clear sky

9
> Define AIRS CTP two ways F

> “High”: lowest CTP from 3 nearest along -track
> “Avg”: average CTP from 3 nearest along-track

» Different “views” of similar clouds

. cross-track, and vertical
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200

Difference between AIRS and MLS P, per MLS
pressure level: AIRS “hi” approach at top, “avg”
approach at bottom

Some MLS pressure levels agree much more
poorly than others

Lesson: the cloud morphology might look good
after averaging, but individual match-ups can have
large disagreement
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» Many cloud products from Al

quantities ECF and CTP Sl 4 Ea———— .
B 20 Ir'ﬁ' ) A - ~ e i
» AIRS reports up to two cloud layers of CTP and ECF, M( |

o

* MODIS reports ~ 5 km, while AIRS ~ 15 km for ECF, ~45 km for C
» Need to collocate AIRS and MODIS: not trivial Jeey

* How do we compare similar quantities from different instruments?
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Consistency between AIRS and MODIS cloud products ?
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Should we think of cloud products in terms of “a whole” ?

BT,.. =f-T.+f, - T,+1-f-1)T_

AIRS

BT — fcld .Tcld + (1_ fcld).Tsfc

MODIS

 “Re-build” BT from MODIS and AIRS cloud and surface products
AIRS footprint

* Replace Planck function by T of emitting layer or surface

* First-order means of comparison: does not guarantee that T or f agree individually , but
shows if the “sum of the whole” agrees or not

« All products averaged to AMSU scale (~ 45 km)

Bottom line: A way to look at “consistency” of cloud products between AIRS and MODIS

Kahn et al., 2006b
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Should we think of cloud products in terms of “a whole” ?
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Bottom line: BTy is consistent, except near Ci edges — many possible reasons for disagreement

Kahn et al., 2006b
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Should we think of cloud products in terms of “a whole” ?
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Bottom line: BTy is consistent, except near Ci edges — many possible reasons for disagreement

Kahn et al., 2006b
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« MODIS and AIRS look at different clot

&

« “Misplaced” MODIS cirrus as low cloud (MODIS cloud r

« Multilayered clouds: errors in inferred cloud properties [Baum &
« Method of averaging MODIS to AIRS footprint (lessons from AIRS/ARN
 Nonlinearity in BT: misfits of MODIS and AIRS radiances, use of different channels

» Systematic errors in retrieval algorithms?

» 3-D IR effects [Liou and Ou 1979; Harshvardhan and Weinma
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el ARM CTH, even for thin cirrus o -~ ol
v AIRS CTP locates thin cirrus better than MMCR

Id placement simila when thin, tenuous cases dlscarded e
gight-dependence on avyreement -

R B « Other possible reasons too . ]?: ﬂ“';.-.-_ : :
. Confldence in AIRS Version 4.0 cIoUds despite large plxel size (~45 km CTP ~15 km ECF)

* Useful for quantitative analyses,,such as cirrus mapping and frequency, and t and D, retrievals




